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INTRODUCTION 

This paper  w i l l  p r e s e n t  r e su l t s  from t h e  Advanced Coal Lique- 
f a c t i o n  R&D F a c i l i t y  a t  Wi lsonvi l le ,  Alabama. The primary 
sponsors a r e  t h e  U . S .  Department of Energy (DOE)  and t h e  E l e c t r i c  
Power Research I n s t i t u t e  ( E P R I ) .  Amoco Corporat ion became a 
sponsor i n  1984 through an agreement with EPRI .  The f a c i l i t y  i s  
operated by C a t a i y t i c ,  Inc. ,  under t h e  management of Southern 
Company S e r v i c e s ,  Inc. 

RUN 247 

Run 247 employed I l l i n o i s  No. 6 coal i n  a conf igura t ion  c a l l e d  
t h e  Reconfigured I n t e g r a t e d  Two-Stage Liquefac t ion  (RITSL) mode 
(F igure  1) .  Coal i s  s l u r r i e d  with a recyc led  process  s o l v e n t  and 
fed t o  t h e  d i s s o l v e r  under hydrogen p r e s s u r e  where thermal 
l i q u e f a c t i o n  t a k e s  p l a c e .  T h e r m a l  d i s t i l l a t e  i s  separa ted  by 
f r a c t i o n a t i o n ,  and t h e  vacuum bottoms along with a heavy f r a c t i o n  
of d i s t i l l a t e  make up t h e  feed t o  t h e  h y d r o t r e a t e r .  This  
h y d r o t r e a t e r  f e e d  c o n t a i n i n g  t h e  thermal  r e s i d ,  unconverted coa l ,  
and ash i s  fed  d i r e c t l y  t o  the e b u l l a t e d  bed h y d r o t r e a t e r .  The 
vacuum-flashed bottoms from t h e  h y d r o t r e a t e r  i s  t h e  feed t o  t h e  
C r i t i c a l  Solvent  Deashing (CSD) u n i t .  The r e c y c l e  s o l v e n t  i s  
composed of the deashed h y d r o t r e a t e r  r e s i d  (HR) and hydro t rea ted  
d i s t i l l a t e  s o l v e n t .  

Prior t o  Run 247, m o s t  runs had used t h e  I n t e g r a t e d  Two-Stage 
Liquefact ion (ITSL) c o n f i g u r a t i o n ,  as i l l u s t r a t e d  i n  Figure 2 .  In 
t h e  ITSL mode, t h e  vacuum r e s i d  from t h e  thermal l i q u e f a c t i o n  
s t a g e  i s  deashed i n  t h e  CSD u n i t  b e f o r e  be ing  fed t o  t h e  hydro- 
t r e a t e r .  

Operation i n  t h e  RITSL c o n f i g u r a t i o n  w a s  a s t e p  i n  t h e  program t o  
opera te  w i t h  close-coupled r e a c t o r s ,  where t h e  products  from t h e  
l i q u e f a c t i o n  s t a g e  would be  fed  d i r e c t l y  t o  t h e  h y d r o t r e a t e r  
without  any i n t e r m e d i a t e  ash or d i s t i l l a t e  separa t ion .  

Because t h e  h y d r o t r e a t e r  feed w a s  no t  deashed, it contained a l l  
t h e  c o a l  ash along w i t h  unconverted c o a l  and heavy organics  t h a t  
would normally b e  removed i n  t h e  deashing s t e p .  Thus, t h e r e  was 
concern t h a t  t h e  c a t a l y s t  d e a c t i v a t i o n  r a t e  would increase .  
Another o p e r a b i l i t y  ques t ion  concerned t h e  e f f e c t  of t h e  RITSL 
mode on deashing.  S ince  t h e  feed t o  t h e  CSD u n i t  would be  t h e  
vacuum-flashed bottoms from t h e  h y d r o t r e a t e r ,  t h e  CSD feed 
p r o p e r t i e s  were expected t o  be d i f f e r e n t  from feed p r o p e r t i e s  
t h a t  had p r e v i o u s l y  been experienced.  

Run 247 R e s u l t s  

The h y d r o t r e a t e r  c a t a l y s t  performed w e l l  i n  t h e  R I T S L  mode. The 
c a t a l y s t  used f o r  a l l  t h e  runs i n  t h i s  r e p o r t  was S h e l l  324-M, a 
unimodal N i - M o  c a t a l y s t .  Throughout t h e  run ,  c a t a l y s t  a c t i v i t y  
measured by r e s i d  conversion was h i g h e r  than  i n  previous runs i n  
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t h e  ITSL conf igura t ion .  This c a t a l y s t  w a s  aged t o  1225 l b s  
( r e s i d  + UC + a s h ) / l b  c a t a l y s t .  The nondeashed feed d i d  not  
cause serious d e a c t i v a t i o n  of  t h e  c a t a l y s t  (1). 

Operabi l i ty  of  the  C S D  u n i t  with h y d r o t r e a t e d  feed w a s  satis-  
f a c t o r y .  The CSD feed  d i d  have d i f f e r e n t  p r o p e r t i e s  t h a n  f e e d s  
i n  t h e  ITSL mode, b u t  process  adjustments  were made which 
provided good deashing performance. 

Representat ive Run 247 r e s u l t s  i n  the RITSL mode a r e  compared t o  
a previous ITSL run i n  Table  1. The second column (243JK/2448) 
l is ts  ITSL d a t a  t h a t  compare c l o s e l y  i n  o p e r a t i n g  c o n d i t i o n s  and 
cover  a similar range of  b a t c h  c a t a l y s t  age as t h e  RITSL d a t a  
(247D). The RITSL d i s t i l l a t e  y i e l d  w a s  62%. compared t o  59%. 
However, t h e  d i s t i l l a t e  y i e l d s  combined wi th  t h e  r e s i d  y i e l d s  
i n d i c a t e  t h a t  both c o n f i g u r a t i o n s  would have t o t a l  l i q u i d  y i e l d s  
of  65% with zero  r e s i d .  

A major d i f f e r e n c e  i s  that  the hydrogen consumption w a s  1% higher  
wi th  RITSL, so t h e  hydrogen e f f i c i e n c y  w a s  lower. The h i g h e r  
hydrogen consumption with RITSL i s  thought  t o  be p r i m a r i l y  
r e l a t e d  t o  h igher  r e s i d  r e a c t i v i t y .  This  improved hydrogenat ion 
a c t i v i t y  i s  apparent ly  caused by d i f f e r e n c e s  i n  t h e  feed hydro- 
carbons or  t h e  presence o f  coal ash p a r t i c l e s  o r  both. 

Run 247 Product Q u a l i t y  

Product blends were made by mixing product  s t reams i n  t h e  
propor t ions  of t h e i r  p roduct ion  rates. These blends w e r e  t h e n  
f r a c t i o n a t e d  i n t o  b o i l i n g  p o i n t  c u t s  and elemental  ana lyses  w e r e  
made of t h e  i n d i v i d u a l  f r a c t i o n s .  Table 2 shows t h e  product  
ana lyses  f o r  a Run 247 sample compared t o  a Run 244 sample t o  
enable  a d i r e c t  comparison of  products  produced i n  t h e  R I T S L  and 
ITSL conf igura t ions .  The hydrogen c o n t e n t s  of comparable 
f r a c t i o n s  is h i g h e r ,  by 0.8-1.2%. f o r  RITSL. The H/C r a t i o s  a r e  
h igher  by 0.10-0.16. In g e n e r a l ,  the RITSL product  had lower 
l e v e l s  of n i t rogen  and s u l f u r .  These r e s u l t s  appear t o  be 
evidence of  increased  hydrogenat ion.  Therefore ,  t h e  h i g h e r  
hydrogen consumption seems t o  be  a t r a d e  o f f  w i t h  improved 
product  q u a l i t y .  

Mixing Study 

A mixing s tudy  w a s  conducted t o  q u a n t i f y  t h e  degree of  mixing i n  
t h e  d i s s o l v e r .  Nixing w a s  s t u d i e d  by us ing  r a d i o a c t i v e  tracer 
tests. The res idence  t i m e  d i s t r i b u t i o n s  were f i t t e d  by a s imple 
model. Important ly ,  t h e  d i s s o l v e r  was found t o  be  w e l l  mixed 
(3). 

RUN 248 

The conf igura t ion  used a t  the beginning of  Run 248 w a s  t h e  
Double-Integrated Two-Stage Liquefac t ion  (DITSL) mode. which i s  
shown i n  Figure 3. This d i f f e r s  from t h e  ITSL mode i n  t h a t  on ly  
the Light Thermal Resid (LTR) is routed  through t h e  h y d r o t r e a t e r .  
The heavier  Thermal Resid ( T R )  i s  recyc led  d i r e c t l y  t o  the 
thermal f i r s t  s t a g e .  , A  p o t e n t i a l  advantage of t h e  DITSL con- 
f i g u r a t i o n  
because only t h e  LTR stream i s  h y d r o t r e a t e d  (2). 

is t h a t  a smaller h y d r o t r e a t e r  might be p o s s i b l e  
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In the DITSL configuration, the heavy thermal resid is recycled 
to the liquefaction stage without going through the hydrotreater. 
Thus, the TR must be converted in the thermal stage for the DITSL 
mode to be viable. Iron oxide was used to promote resid conver- 
sion (4). Dimethyl Disulfide (DMDS) was added to the coal slurry 
to provide a source of hydrogen sulfide to convert the iron oxide 
to pyrrhotite as the slurry flowed through the preheater. This 
was the same method that was used successfully in Run 246 (2). 

Before beginning the run, the 12-inch diameter dissolver was 
replaced by a 5.2-inch diameter Low Contact Time (LCT) dissolver. 
This was done to allow operation at lower liquefaction reactor 
volumes than could be achieved with the 12-inch dissolver. The 
intent was to investigate reaction times somewhat longer than had 
been used in the Short Contact Time (SCT) tests in Run 242 (5). 

Run 248 Results 

Operation in the DITSL configuration was difficult. The major 
operability problem was high viscosities of the TR, the process 
solvent, and the coal slurry. The recycle of the heavy TR 
directly from the CSD unit resulted in a buildup of preasphal- 
tenes, which caused the high viscosities. Process variable 
adjustments were made in an attempt to achieve viable operations 
in the DITSL mode. The dissolver outlet temperature was raised 
to 840°F to increase the severity for resid conversion. However, 
resid conversion in the thermal unit was not sufficient to allow 
satisfactory operation in the DITSL configuration. 

Satisfactory operability was obtained by changing to the ITSL 
configuration. The distillate yield was 64% and the resid make 
was 3%, for a total liquid yield of 67% (24813). This compares 
favorably to the 65% yields shown earlier for the RITSL and ITSL 
configurations with Illinois No. 6 coal. Because of other 
process variable differences. most notably dissolver temperature, 
it can not be concluded from these results if iron oxide caused 
an improvement in distillate yield. 

The addition of iron oxide and DMDS was stopped, to begin a 
series of tests at different reactor volumes. After a three-day 
test at 100% LCT without iron oxide, the dissolver volume was 
reduced successively to 50% and then to 25% LCT dissolver volume. 
Coal conversions with volumes of loo%,  SO%, and 25% were 92%, 
90%. and 88% MAF coal, respectively. As expected for the reduced 
contact times, resid makes increased and distillate makes and 
hydrogen consumptions decreased. 

Conditions and two-stage liquefaction (TSL) yields for the 50% 
LCT period (248F) are compared to Run 242 SCT results in Table 1. 
Coal space velocities using the reaction volume above 700°F were 
comparable for these two conditions. The yields were very 
similar, though SCT showed an advantage in lower gas make and 
hydrogen consumption. A close examination of conditins indicated 
that the average reaction temperature was higher for 248F. 

Run 248 Product Quality 

Properties of a fractionated product blend from period 248D (ITSL 
with iron oxide) are shown in Table 3 .  As can be seen, the 
product boiling below 650'F is 67% of the total blend, which is 
comparable to that obtained in Run 244 without iron oxide (Table 2)- 
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I 

The naphtha from 2481) had h igher  hydrogen conten t  (13.76 VS 
12.86) b u t  the n i t r o g e n  and s u l f u r  were h igher .  The ana lyses  f o r  
t h e  d i s t i l l a t e  and gas  o i l  f r a c t i o n s  w e r e  s i m i l a r ,  wi th  248D 
showing s l i g h t l y  h i g h e r  n i t r o g e n  and s u l f u r  conten ts .  The A P I  
g r a v i t i e s  showed tha t  t h e  naphtha and d i s t i l l a t e  f o r  248D were 
h e a v i e r  than those  from Run 244. 

RUN 249 

A major o b j e c t i v e  was t o  o b t a i n  process  y i e l d  d a t a  using subbi-  
tuminous c o a l  with a well-mixed d i s s o l v e r .  A pumparound loop 
was i n s t a l l e d  to  provide  back mixing of  the 12-inch d i s s o l v e r .  

The RITSL c o n f i g u r a t i o n  was used t o  provide  a d a t a  base  f o r  
p r e d i c t i n g  process  performance with subbituminous c o a l  i n  a 
close-coupled conf igura t ion .  

Two a d d i t i v e s  w e r e  i n v e s t i g a t e d  f o r  enhancement of  conversion of  
t h e  subbituminous c o a l .  The e f f e c t i v e n e s s  o f  i r o n  oxide  wi th  
DMDS had been demonstrated e a r l i e r  ( 2 ) .  Work a t  t h e  Univers i ty  
o f  Wyoming had shown s o m e  very  i n t e r e s t i n g  r e s u l t s  r e l a t e d  t o  
c o a l  drying and t h e  u s e  of water  i n  l i q u e f a c t i o n  o f  s u b b i t u -  
minous coa l  ( 6 ) .  Coal conversions w e r e  improved when c o a l  w a s  
no t  completely d r i e d  o r  even when water w a s  added back to  a c o a l  
s l u r r y  of d r i e d  c o a l  b e f o r e  l i q u e f a c t i o n .  The water  e f f e c t  was 
found t o  be a d d i t i v e  t o  t h e  i r o n  oxide  e f f e c t  on c o a l  conversion.  
The e f f e c t  o f  water  a d d i t i o n  was t e s t e d  by adding water  a t  t h e  
r a t e  of 15% M F  c o a l  t o  t h e  c o a l  f e e d  s l u r r y .  

Run 249 Resul t s  

The run was s t a r t e d  wi th  t h e  d i s s o l v e r  a t  790°F and t h e  hydro- 
t r e a t e r  a t  670°F and wi th  no i r o n  oxide  or w a t e r  a d d i t i o n .  The 
c o a l  conversion w a s  8 2 % .  Coal conversion w a s  increased  t o  90% by 
adding i r o n  oxide  p l u s  DMDS and by i n c r e a s i n g  t h e  d i s s o l v e r  
temperature  from 790 t o  810°F. Water a d d i t i o n  increased  c o a l  
conversion by 3 % .  I ron  oxide  and DMDS a d d i t i o n  w e r e  d i scont inued  
t o  t e s t  whether water  a d d i t i o n  without  i r o n  oxide could main ta in  
c o a l  conversion. Coal conversion decreased s i g n i f i c a n t l y ,  from 
92 t o  84%. T h u s ,  water  addback d i d  not  enhance c o a l  conversion 
enough to  enable  o p e r a t i o n  without  t h e  i r o n  oxide.  

For t h e  1 .5% i r o n  oxide  a d d i t i o n  r a t e ,  t h e  c o a l  s u l f u r  c o n t e n t  
was c a l c u l a t e d  t o  be s u f f i c i e n t  t o  conver t  t h e  i r o n  o x i d e  t o  
p y r r h o t i t e .  This was t e s t e d  by s topping  t h e  DMDS a d d i t i o n  and no 
reduct ion  i n  coa l  conversion was observed.  Therefore ,  i r o n  oxide 
was used wi thout  t h e  a d d i t i o n  of DMDS f o r  the l a s t  two months o f  
t h e  run.  

Energy r e j e c t i o n  w a s  h i g h  throughout t h i s  run because t h e  CSD 
feed was very  s o l u b l e  and t h e  s o l u b i l i t y  changed wi th  v a r i o u s  
opera t ing  v a r i a b l e  adjustments .  Energy r e j e c t i o n  w a s  reduced by 
changing s o l v e n t  t y p e  and a d j u s t i n g  o p e r a t i n g  c o n d i t i o n s .  The 
CSD experience gained i n  th i s  run w i l l  be  va luable  i n  process ing  
t h e  h i g h l y  s o l u b l e  feeds  t h a t  a r e  expected t o  be encountered i n  
t h e  close-coupled o p e r a t i o n s .  

Se lec ted  process  c o n d i t i o n s  and y i e l d s  f o r  Hun 249 a r e  shown i n  
Table 1. The Only d i f f e r e n c e  i n  per iods  2491) and 249E i s  t h a t  
water  addback w a s  used i n  249D. 
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The negat ive  r e s i d  make f o r  249E i n d i c a t e s  t h a t  more r e s i d  was 
being converted than  was being made, so t h a t  r e s i d  was be ing  
consumed from inventory .  The C4+ d i s t i l l a t e  y i e l d  f o r  249E would 
b e  about 53% i f  t h e  resid make had been Zero. T h u s ,  t h e r e  w a s  
p r a c t i c a l l y  no e f f e c t  of  water  addback on d i s t i l l a t e  y i e l d  f o r  
this comparison. 

The l a s t  major per iod  of  t h e  run,  des igna ted  2498, was an ash  
r e c y c l e  t es t .  The purpose o f  t h i s  test  w a s  t o  remove ash  from 
t h e  system by us ing  a purge of  h y d r o t r e a t e r  vacuum bottoms 
i n s t e a d  o f  us ing  t h e  CSD u n i t .  The ash  c o n t e n t  of  t h e  purge 
stream w a s  increased  by  r e c y c l i n g  a p o r t i o n  of  t h e  h y d r o t r e a t e r  
atmospheric f l a s h e d  bottoms t o  t h e  d i s s o l v e r .  This  recyc led  
s o l v e n t  conta ined  ash ,  i r o n  oxide,  unconverted c o a l  and hydro- 
t r e a t e d  r e s i d  and d i s t i l l a t e .  By us ing  t h i s  method, t h e  s o l i d s  
conten t  o f  t h e  vacuum bottoms purge s t ream w a s  increased  t o  about 
50% unconverted c o a l  and ash .  The ash c o n t e n t  was 32%. 

The r e c y c l e  tes t  r e s u l t e d  i n  s i g n i f i c a n t l y  increased  coal 
conversion.  The 94% c o a l  conversion obta ined  i n  per iod  249H is  
t h e  h i g h e s t  o b t a i n e d  w i t h  subbituminous c o a l  a t  Wi lsonvi l le .  I t  
i s  n o t a b l e  t h a t  th i s  h i g h  conversion was obta ined  with a moderate 
d i s s o l v e r  temperature  o f  802'F. The increased  c o a l  conversion 
w a s  probably due  t o  a d d i t i o n a l  conversion of  t h e  unconverted coa l  
i n  t h e  r e c y c l e  s t ream. The recycled ash and i r o n  oxide also 
probably c o n t r i b u t e d  t o  enhanced r e a c t i v i t y .  

The y i e l d  r e s u l t s  a r e  s i m i l a r  t o  249E, b u t  t h e  hydrogen con- 
sumption was h i g h e r .  These r e s u l t s  were encouraging and suggest  
t h a t  a vacuum t o w e r  could be used a s  an a l t e r n a t e  method of  
removing ash from the system. 

A comparison o f  d a t a  f o r  249E and 24968 i n  Table 1 provides  a 
comparison of t h e  KITSL and I T S L  r e s u l t s  wi th  subbituminous coa l .  
A number of  d i f f e r e n c e s  are apparent  i n  t h e  opera t ing  condi- 
t i o n s .  I n  p a r t i c u l a r ,  Run 249E had a lower d i s s o l v e r  temperature  
and a cons iderably  h i g h e r  h y d r o t r e a t e r  temperature .  A l s o ,  249E 
had a forced  back-mixed d i s s o l v e r  while  246G d i d  not .  Surgr i -  
s i n g l y ,  t h e  y i e l d s  are f a i r l y  s i m i l a r .  A s  a r e s u l t  of  t h e  lower 
d i s s o l v e r  temperature ,  249E had a lower g a s  make. The sum of  
d i s t i l l a t e  and r e s i d  i s  comparable f o r  t h e  t w o  p e r i o d s .  Severa l  
f a c t o r s  may have  c o n t r i b u t e d  t o  t h e  h i g h e r  hydrogen consumption 
o f  249E, but  t h e  RITSL c o n f i g u r a t i o n  i s  probably t h e  main reason. 

An a n a l y s i s  of  c a t a l y s t  behavior  i n  Run 249 h a s  not  been com- 
p l e t e d .  However, t h e  c a t a l y s t  performed adequate ly  throughout  
t h e  run  and a c a t a l y s t  age of  1870 l b  ( r e s i d  + UC + a s h ) / l b  was 
reached. The c a t a l y s t  used f o r  Run 249 was t h e  S h e l l  324-M 
c a t a l y s t  used i n  Run 246, with an i n i t i a l  age of 617. C a t a l y s t  
d e a c t i v a t i o n  was observed dur ing  t h e  run,  b u t  t h e  r e s i d  con- 
v e r s i o n  a c t i v i t y  appeared t o  be r e l a t i v e l y  cons tan t  over t h e  l a s t  
h a l f  of  t h e  run.  

1985 ACCOMPLISHMENTS 

The RITSL c o n f i g u r a t i o n  w a s  demonstrated f o r  both bituminous and 
subbituminous c o a l s  and t h e  r e s u l t s  were p o s i t i v e .  These runs  
provide a s o l i d  b a s i s  f o r  c l o s e  coupl ing t h e  r e a c t o r s .  A very 
S~CCeSSful mixing s t u d y  was performed t o  q u a n t i f y  t h e  degree  of 
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mixing i n  t h e  thermal  r e a c t o r .  I ron  oxide  and water  w e r e  t e s t e d  
a s  d i s p o s a b l e  c a t a l y s t s .  I ron  oxide  h a s  been t e s t e d  i n  both t h e  
ITSL and DITSL c o n f i g u r a t i o n s  with both c o a l s .  The exper ience  
with increased  CSD feed  s o l u b i l i t y  broadened t h e  knowledge o f  CSD 
opera t ions .  This  w i l l  be a p p l i c a b l e  i n  t h e  close-coupled r u n s -  
Las t ly ,  an a l t e r n a t e  method of  removing ash from t h e  system was 
demonstrated i n  t h e  ash  recyc le  t e s t .  This  provides  a d d i t i o n a l  
f l e x i b i l i t y  f o r  f u t u r e  runs .  

FUTURE WORK 

The emphasis i s  on experimentat ion with close-coupled r e a c t o r s .  
The Wilsonvi l le  p l a n t  h a s  been modified by t h e  a d d i t i o n  of  a 
r e a c t o r  v e s s e l  a d j a c e n t  t o  t h e  h y d r o t r e a t e r  t o  o p e r a t e  i n  a 
close-coupled fash ion .  The i n i t i a l  run w i l l  be a thermal- 
c a t a l y t i c  run,  b u t  t h e  equipment i s  capable  of  o p e r a t i n g  wi th  
e b u l l a t e d  c a t a l y s t  beds i n  both r e a c t o r s .  There a r e  p l a n s  t o  
t e s t  a l t e r n a t e  c a t a l y s t s .  

The coal l i q u e f a c t i o n  d a t a  base w i l l  be expanded by paramet r ic  
s t u d i e s  and by i n c r e a s i n g  e f f o r t s  i n  t h e  a r e a  o f  process  modeling 
and s imula t ion .  
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TABLE 2 

properties of distillate product 

sample: Wilsonville synthetic crude blend representative of TSL product Slate 

elemental (wt%) API 
wt% of gravity 

distillation cut sample C H N S O(difi) (60160) 

(A) run 244 (catalyst age * 1600 Ibs Rsidllb cat, HTR temp * 7309)' 

naphtha (IBP3609) 18A 85.n 12.86 845ppm 0.36 1.50 43.1 
distillate (3609.6509) 45.7 8634 10.73 0.23 0.22 2.48 18.6 
gas oil ( 6 5 0 ~ 1 0 W F )  35.0 89.07 9.69 0.31 0.16 0.76 7.3 

[ E L  contiguration 

resid (lOWT+) 0.9 86.7l 6.94 1.13 0.60 3.15 - 
(6) run 247 (catalyst age * 283-372 (Ibs resid + UC + ashwb cat, HTR temp * 7OO'F) 

naphtha (lBP3609) 14.9 8550 14.07 500ppm 0.35 0.03 - 
distillate (3609.6504) 49.8 86.74 11.54 0.23 0.16 1.33 - 

R I E L  configuration (247Gll) 

gas oil (6509 +) 35.3 89.48 10.44 0.06 0.02 0.00 - 
'work performed by Amoco Oil Company 

TABLE 3 

ProDerties of distillate Droduct 

sample: Wilsonvilie synthetic crude blend repfmentathre of TSL product date 

elemental (wt%) API 
wt% of gravity 

distillation cut sample C H N S 0 (dim (60/60) 

(A) run 248 (catalyst age * 300 Ibs reddnb cat, HTR temp - 7m9) 
ITSL configuration (248D) 

naphtha (IBP-3509) 18.6 84.63 13.78 0.13 0.65 0.83 42.4 

gas oil (6509+) 333 89.11 9.41 0.43 0.18 0.87 03 

total blend 100.0 85.72 10.78 0.22 0.42 2.86 14.1 

distillate(3505.6505) 48.1 84.45 10.94 0.23 0.37 4.01 13.2 

- 
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